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§13. ECH System for CHS Experiment in Toki-
site 
Yoshimura, Y., Kubo, S., Idei, H., Ohkubo, K., 
Takahashi, C., Matsuoka, K., CHS Group 
After the end of CHS experiment in Higashiyama-site 
on March 1999, preparation for moving all the ECH system 
was started. During July, most of hardware such as power 
supply and gyrotrons were transported to Research and 
Development building in Toki-site. After setting the 
hardware and connecting them each other, whole system 
was checked. Many repairs and changing parts are needed 
to make the system work well. Anyway, with a new power 
transmission line, we could have the first CHS plasma in 
Toki-site with ECH on January 27th. 
For the power transmission, we adopted quasi-optical 
system. The transmission line is composed of 9 mirrors 
which are designed for gaussian beam propagation 1). The 
gyrotron output pattern has been measured with IR camera 
at various distances from the output window, and the results 
of gaussian fitting of the IR data were used for the mirror 
design. Figure 1 shows the data. The data points are well 
fitted with an elliptical gaussian beam which has parameters 
as follows: 
* waist size in the horizontal direction wH = 9.6mm and its 
location zH is 200.3mm behind the gyrotron output window 
* waist size in the vel1ical direction wY = 11.7mm and its 
location zy is 46.9mm behind the gyrotron output window. 
Figure 2 shows a schematic view of the transmission 
line. The portion where a beam power is transmitted in air is 
of about 15m length and metal shielded. M4 in Fig. 2 is a 
grating polarizer, M7 and M9 are plane mirrors, and the 
others are focusing mirrors. Inside a beam injection port on 
CHS,3 mirrors (MIO-MI2) are set for focusing and tilting 
the beam in both toroidal and poloidal directions. The beam 
is designed to be a circular gaussian beam which has its 
waist at the equatorial plane and I4mm waist size of power 
distribution . The beam can scan most of the poloidal cross 
section of vel1ically elongated plasma, while it can scan 
within 22 degrees in toroidal direction. So far the measured 
beam profile inside the CHS vacuum vessel does not match 
the designed profile. One of the reasons is in a mistake in 
mirror design (M 1 and M2), and it will be con-ected soon by 
changing them. 
The transmission efficiency is evaluated to be 7 1.4% 
from power measurements at the gyrotron output window 
and just in front of the vacuum window of CHS injection 
port, with the same operation parameters of the gyrotron. 
From the Injection power measurement, using the 
transmission efficiency, we can evaluate the maximum 
output power and the maximum operation efficiency as 
390kW and 30.5%, respectively. Those values are close to 
the nominal values of the gyrotron, 400kW and 33.3%. Also 
we have achieved its nominal maximum pulse length lOOms 
though with lower beam current of the gyrotron. 
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Fig. 1 Evolution of local lie radii of electric field amplitude 
of gyrotron output beam along distance z measured from 
the output window flange. 
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Fig. 2 Schematic view qf qllasi-optical tmnsl1lissioll line in 
CHS torus hall. 
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